Secretion of a viscous, abnormal mucus from various organs occurs in cystic fibrosis. There is also an excessive secretion of sodium chloride in the sweat. The relationship between the mucus abnormality and the sweat gland abnormality is not understood. Beta-glucuronidase, an enzyme widely distributed in mammalian tissue, is of interest in view of its hydrolytic action on mucopolysaccharides (1). Linker et al. (2) found that beta-glucuronidase attacked terminal glucuronic acid groups on the nonreducing end of oligosaccharides produced by the action of hyaluronidase. Hsu and Tappel (3) presented evidence that beta-glucuronidase was involved in the metabolism of mucopolysaccharides in the rat, while Mora et al. (4) found evidence supporting the role of beta-glucuronidase in the catabolic breakdown of mucopolysaccharides in rat liver and tadpole tail. Takeuchi et al. (5) found that the mucified cells of rat vagina were rich in beta-glucuronidase, along with other enzymes. Salthouse (6) has reported that beta-glucuronidase acted by removing znucopolysaccharides from tissue sections in histological studies.
Secretion of a viscous, abnormal mucus from various organs occurs in cystic fibrosis. There is also an excessive secretion of sodium chloride in the sweat. The relationship between the mucus abnormality and the sweat gland abnormality is not understood. Beta-glucuronidase, an enzyme widely distributed in mammalian tissue, is of interest in view of its hydrolytic action on mucopolysaccharides (1). Linker et al. (2) found that beta-glucuronidase attacked terminal glucuronic acid groups on the nonreducing end of oligosaccharides produced by the action of hyaluronidase. Hsu and Tappel (3) presented evidence that beta-glucuronidase was involved in the metabolism of mucopolysaccharides in the rat, while Mora et al. (4) found evidence supporting the role of beta-glucuronidase in the catabolic breakdown of mucopolysaccharides in rat liver and tadpole tail. Takeuchi et al. (5) found that the mucified cells of rat vagina were rich in beta-glucuronidase, along with other enzymes. Salthouse (6) has reported that beta-glucuronidase acted by removing znucopolysaccharides from tissue sections in histological studies. Branwood and Carr (7) demonstrated an increased beta-glucuronidase activity in the earliest lesions in atherosclerotic plaques in coronary arteries, these lesions consisting mainly of mucopolysaccliarides. There appears to be some justification, therefore, for considering betaglucuronidase to have an active role in mucoPolYsaccharide metabolism, although only in the case of the acid mucopolysaccharides is this role reasonably well defined.
Beta-glucuronidase in human skin has been studied by Mesirow and Stoughton (8) , who found considerably more activity in the epidermis than in the dermis. Montagna (9) , using histochernical means, demonstrated the areas of greatest beta-glucuronidase activity in human skin. He found that the secreting coil of both eccrine and apocrine sweat glands had a lngh concentration of beta-glucuronidase. No other structure in the skin contained as much beta-glucuronidase as the apocrine glands. Montagna (9) further reported that in the epidermis, the stratum granulosum showed high beta-glucuronidase activity while the cells from the basal layer up to the stratum granulosuin showed moderate enzyme activity. In the dermis, fibroblasts in the papillary layer, smooth muscle cells of the arrectoris pilorum and the tunica media of arteries, mast cells, and fat cells all exhibited varying degrees of betaglucuronidase activity. Consideriiig the accumulated evidence of other investigators which implicated high concentrations of beta-glucuronidase with active mucopolysaccharide metabolism, we felt that it would be useful to obtain quantitative data on beta-glucuronidase activity in the epidermis (stratum corneum, stratum granulosum and stratum rnalpighii are all included in the term, epidermis) and the dermis, as well as in the sweat gland, and make a comparison between the cases with cystic fibrosis and controls as regards enzymatic activity in all three tissues.
MATERIALS AND METHODS
Skin biopsies from below the iliac crest were obtained with a high speed rotary drill of 3 mm diameter (10), using 1% procaine as a local anesthetic. The plugs (6-S from each patient) were embedded in partially frozen tragacanth gel, frozen at -20° C and sliced at 32 c thickness with a cryostat microtome. The tissue slices were placed in holes (7 mm diameter) drilled in aluminum plates and were desiccated under vacuum in the cryostat until the pressure was reduced to below 30 microns. The desiccated tissue slices were stored in a freezer until they were ready to be used. They were then brought to room temperature under vacuum, and tissue fragments were dissected using a binocular dissecting microscope. Sweat gland fragments were dissected and weighed on a quartz fiber fishpole balance (11) , the weights being between 1.3 gm and 6.5 tigm. Fragments of epidermis (3.3 cgm-11 igm) were dissected, being separated from the dermis at the basal layer of cells (the epidermis is readily distinguishable in the frozendried tissue) and weighed similarly. Dermis fragments (3.9 igm-20 igm) were dissected with care not to include any structures such as sebaceous gland, sweat gland, or hair follicles, although the dermis fragments taken tindoubtedly contained mast cells and fibroblasts.
Enzyme activity was assayed essentially according to the method given in Sigma Co.
Technical Bulletin 105 (12) . The method was modified in that an 0.075 M acetate buffer (pH 4.5) was used instead of a phosphate buffer (pH 6.8) in accord with the comment of Levvy and Marsh (1) . spectrophotometer using a wavelength of 540 mu. After determination of phenolphthalein split off by the enzyme in the tissue samples in 24 hours, the number of units of enzyme present in the tissue sample was determined from a standard curve, which was made using a beta-glucuronidase preparation from bovine liver.
In the present study, units of enzyme activity are defined as the Fishman unit (that amount of enzyme which will liberate 1 microgram of phenolphthalein from phenolphthalein glucuronide in one hour tinder specified conditions) except that the activity in the present study is expressed as units/24 hours (indicating the micrograms of phenolphthalein liberated in 24 hours at 37° C) since it is by no means definite that the enzyme activity remains constant over the 24 hours interval. The activity is calculated per gram of tissue.
RESULTS
The beta-glucuronidase activities obtained in the sweat gland, dermis and epidermis of fibrocystic and nonfibrocystic childreii are shown in Table I for not always determining the enzyme activity in sweat gland in triplicate was that in some cases it was impossible to obtain more sweat gland tissue from the skin biopsies.
DISCUSSION
It is apparent from Table I that of the three types of tissue studied, the sweat gland has the highest activity of beta-glucuronidase, while the dermis has a much lower activity thaii the epidermis. There seems to be a trend of higher beta-glucuronidase activity in the normal sweat gland and epidermis, as compared to the fibrocystic. While a "F' value <0.05 is usually 
